Summary. A gonadotrophic substance was extracted from placentae and subplacentae of guinea-pigs. Biological and immunological assays of these tissues obtained on Days 10\p=n-\63of pregnancy showed the highest mean concentration of the gonadotrophin on Day 18. Extracts chromatographed on Sephadex G200 had components active in the radioimmunoassay system for hCG, hCG-alpha and hCG-beta subunits. The elution profiles of these extracts were similar to those obtained with human term placentae and purified hCG and its subunits. The guinea-pig placental extracts also cross-reacted with an antiserum to the beta subunit of ovine LH, as did hCG. The biological activity of placental and subplacental extracts and of the hCG standard was neutralized by an anti-hCG serum. There is a strong similarity between hCG and the substance extracted from guinea-pig placentae which may therefore have a luteotrophic function similar to that of hCG.
Introduction
In mammals in which the length of gestation exceeds that of the menstrual or oestrous cycle the persistence of a functional corpus luteum is necessary for the establishment of pregnancy. In man and other primates the luteotrophic stimulus is provided by a placental protein hormone chorionic gonadotrophin (CG) (Hobson, 1971) . In the pregnant mare a serum gonadotrophin with luteotrophic properties is produced by endometrial cups which are fetal in origin (Catchpole & Lyons, 1934; Allen & Moor, 1972) .
Earlier attempts to demonstrate a gonadotrophic substance in the placentae of other mammals were generally unsuccessful. However, Astwood & Greep (1938) provided evidence for an extra-pituitary source of luteotrophin in the pregnant rat which was later referred to as "chorionic gonadotrophin" by Astwood (1953) . More recently, extracts or expiants from placentae of hamster, mouse, rat and sheep have behaved in a number of biological and non-biological assays in a manner which suggests a similarity between ovine, rodent and human CG (Linkie & Niswender, 1973; Okker-Reitsma, 1978; Haour, Tell & Sanchez, 1976 ; Wide & Hobson, 1978; Wide & Wide, 1979; Lacroix & Martal, 1979; Okker-Reitsma & Wilson, 1980;  Wide, Hobson & Wide, 1980) .
In the guinea-pig the duration of the oestrous cycle is between 16 and 19 days with oestrus lasting on average 8 h (Phoenix, 1970) . The length of gestation varies between 58 and 78 days with a modal duration of 68 days (Blandau & Young, 1939) . Abortion does not occur when hypophysectomy is performed 3-6 days after mating (Heap, Perry & Rowlands, 1967) , or in animals ovariectomized 3-4 weeks post coitum (Herrick, 1928; Courrier, Kehl & Raynaud, 0022-4251 /82/030231 -08S02.00/0 1929). Corpora lutea of pregnancy and the production of progesterone in early pregnancy must therefore be maintained by an extra-pituitary source of luteotrophin. Bland & Donovan (1969) Skeletal muscle, placentae and subplacentae were homogenized in ice-cold acetone (5 ml/g) and ice-cold ether (1 ml/g) according to Hobson (1972 (Hobson, 1972; Wide & Hobson, 1978) . The dried acetone-ether material, before analysis or assay, was taken up in saline (9 g NaCl/1), left overnight at +4°C, centrifuged, and the supernatant assayed. Depending upon the nature of the investigation the subplacentae and placentae were extracted individually, or were combined before extraction.
Chromatography
Placentae plus subplacentae from 3 guinea-pigs were extracted, dissolved in saline (9 g NaCl/1), pooled and dialysed before chromatography on a 26 930 mm Sephadex G-200 column, equilibrated with 0-1 M-Tris-HCl buffer of pH 7-5 with 0-2 M-NaCl. The flow was against gravity with a rate of 9 ml/h and 100 3-ml fractions were collected and assayed by solid-phase radioimmunoassays for hCG, hCG alpha and hCG beta subunits. The degree of retardation on the column, expressed in Km values (Laurent & Killander, 1964) (i.u. hCG) . The smallest amount of hCG which will produce a significance (P < 0-01) response in the bioassay, compared with saline-injected controls, is 0-0625 i.u. The level of gonadotrophic activity in guinea-pig skeletal muscle is less than the equivalent of 0-087 i.u. hCG/g fresh weight of tissue.
Radioimmunoassay
The immunoreactivities of the saline extracts, before and after chromatography, were assayed by solid-phase radioimmunoassays (Wide, 1969) for hCG, hCG-alpha and hCG-beta subunits. An hCG preparation with an activity of 13 000 i.u./mg by bioassay and 7500 i.u./mg by radioimmunoassay was supplied by AB Leo, Sweden, and the hCG-alpha and -beta subunits and their antisera (SA6 and SB6) were provided by NIAMDD, National Institutes of Health, Bethesda, U.S.A. Antisera to the 3 compounds were coupled directly to CNBr-activated ultrafine Sephadex particles (Wide, 1969) . The purified preparations of hCG and its subunits were labelled with 125I by the chloramine-T technique (Greenwood, Hunter & Glover, 1963) . The 2nd International Standard for hCG was used as a reference preparation in the hCG assays of the placental extracts before chromatography. The sensitivity of the hCG assays was about 0-1 mi.u. per test tube. The assays were made as 6-point assays with 2 replicates at each dose level with a log dose interval of 0-301 for the standard and the unknown.
Calculation of results
The results and tests of validity of the assays were calculated according to Gaddum (1953) . In the bioassays the response parameter was the logarithm of the mouse uterine weight and for the radioimmunoassays it was the logit value. Text-figure 1 was constructed from the bioassay results using a method of moving averages (Wallis & Roberts, 1957) .
Haemagglutination-inhibition test
Nine acetone-ether-dried placental preparations, from placentae plus subplacentae taken between Days 11 and 65 of gestation, were made up in a phosphate buffer at a concentration equivalent to 24 mg wet weight of tissue per ml. Solutions were serially diluted, and aliquots of 0-1 ml were tested in a haemagglutination-inhibition test using antiserum to the beta subunit of ovine luteinizing hormone and sheep red blood cells coated with hCG (Hodgen & Ross, 1974 (Gaddum, 1931) fig. 1 ).
The antiserum to ovine LH was neutralized by and agglutination was inhibited with extracts from placentae of 9 guinea-pigs. The reactions were recorded as complete inhibition (+), partial inhibition (±) and no inhibition (-) . The amount of placental extract needed to produce complete inhibition varied from 3 to 24 mg per ml for the 9 placentae. The immunological activity, expressed in i.u. hCG equivalents per g fresh tissue, was calculated and compared with the bioassay results (Table 2 ). There was a significant correlation between the results of the 2 assay methods (r = 0-942). The highest haemagglutination-inhibition activity was found in extracts from placentae early in pregnancy. (i.u./g) * The 95% fiducial limits of the bioassay are given in parentheses. Table 3 shows that immunoreactive material was present in the placenta and subplacenta, with less subplacental extract being needed to inhibit agglutination than an extract made from the associated placenta. Chromatographie studies After gel Chromatographie separation of guinea-pig placental extracts most of the activity determined by the hCG radioimmunoassay was found in the eluate corresponding to Kav = 0-40.
The peak activity of the hCG-alpha subunit assay was found about Kav = 0-70 and that of the hCG-beta subunit assay about Km = 0-54. The peak activity for purified hCG, hCG-alpha subunit and hCG-beta subunit was detected at Kaw values of 0-40, 0-63 and 0-49 respectively.
Neutralization ofbiological activity Table 4 shows the effect of an anti-hCG serum upon the biological activity of the hCG standard preparation and upon the placental extracts from 4 guinea-pigs. The biological effect of all these preparations in the mouse uterus assay was significantly suppressed by the anti-hCG serum. (Barrett et al, 1971; Ginther, 1974 fig. 1 ). Values after the peak were consistently low and from the 4th week of pregnancy did not exceed the equivalent of 1-0 i.u. hCG per g. The fall in concentration of guinea-pig placental gonadotrophin coincides with a decline in ovarian serum progesterone and rising levels of serum placental progesterone (Heap, Illingworth & Perry, 1973) . Bioassays of individual placentae and subplacentae did not show any significant systematic difference in the gonadotrophin concentration in the two tissues. The level of gonadotrophin in the guinea-pig placenta plus subplacenta is about 1/100th ofthat found in the human placenta (Hobson, 1972) , but if the gonadotrophin reaches the ovary via a local veno-arterial pathway such a low level may be sufficient to maintain the corpus luteum.
Our results provide evidence that the nature of the luteotrophin in the guinea-pig placenta is similar to CG extracted from human and non-human placentae. This is based upon results from radioimmunoassays and bioassays, in which there was no lack of parallelism or linearity of response between the hCG standard and the placental extracts, and the ability of an hCG antiserum to neutralize the biological activity of the hCG standard and of the placental extracts. Both the hCG standard and the guinea-pig placental extracts cross-reacted in the haemagglutination-inhibition test in which an antiserum to the beta subunit of ovine LH was used. After gel chromatography the components in the placental extracts, active in the hCG, hCG-alpha and hCG-beta subunit radioimmunoassays, were eluted in positions similar to those of purified hCG and its subunits. This indicates that in women and guinea-pigs these components are of a similar molecular size. Placental extracts from several mammalian species, made and examined by the same methods, behave similarly (Wide & Hobson, 1978; Hobson & Wide, 1981) . Bland & Donovan (1969) concluded that the guinea-pig placenta appears to produce a systemically active substance capable of neutralizing the luteolytic abilities of the uterus. Bolt (1979) showed that hCG was able to reduce the luteolytic effect of prostaglandin F-2a in the sheep. It is possible that a gonadotrophic substance, extracted from the guinea-pig placenta and shown to resemble hCG in a number of ways, may have a similar effect in guinea-pigs.
